Statistical tables including 50 and 95 percentile ranges are presented of the combined kidney weights compared with body weight, crown-rump length, and gestation age of foetuses and newborn children, and also a table of kidney weights related to post-natal age. The importance of relating kidney weight to more than one general body criterion in the perinatal period is illustrated.
Statistical tables including 50 and 95 percentile ranges are presented of the combined kidney weights compared with body weight, crown-rump length, and gestation age of foetuses and newborn children, and also a table of kidney weights related to post-natal age. The importance of relating kidney weight to more than one general body criterion in the perinatal period is illustrated.
It is difficult enough to estimate normality in living newborns and infants, but when we come to estimate the normal weights of organs from infants that have died in the perinatal period, largely from diseases not known to us, the difficulties are much greater. The early work in this field and the problems involved were well reviewed by Cruickshank and Miller (1924a and b) and Browne (1924) .
The weights of different organs for the first few months of intra-uterine life were worked out by Clatworthy and Anderson in 1944 . The present standard weights for older foetuses were established by Potter and Adair (1949) and Potter (1952) . They grouped cases in such a way that crown-rump length and gestation age and body weight were brought together in the same groups. Their method, which follows that used by many of the earlier workers in this field (Giese, 1898; Ylppo, 1919; Feldman, 1920; Cruickshank and Miller, 1924b; and Browne, 1924) , is excellent for elucidating the general principles of differential growth of organs, but does not supply the particular information sometimes required by the pathologist.
For later childhood, the best established normal weights are those of Coppoletta and Wolbach (1933) . Since then the general weight and height of children has increased both in Europe and America (Provis and Ellis, 1955; Stein, 1955; Thomson, 1956; Lancet, 1956) . Keddie (1956) suggests that during the past 40 years there has been an increase of approximately 7-L lb. in weight and 3 in. in height in 9-year-old children.
The present paper is part of a general study being carried out in Sheffield to establish the normal weights of different organs of infants and children at the present time in England.
Material and Methods
The kidneys used in this study came from the records of 2,500 necropsies carried out by the Department of Pathology at the Children's Hospital, Sheffield, from 1950 Sheffield, from to 1960 . Throughout this time the necropsies were carried out with the definite view of assessing the normal weights of organs. Kidneys were fixed uncut, while still attached to their blood vessels. After fixation the kidneys were separated from the ureters .and blood vessels, and as much of the perirenal fat as possible was removed, but the capsule was not stripped. The kidneys were weighed together on a regularly tested Avery scale correct to the nearest half-gram.
All material was surveyed, and all cases showing abnormality of the renal tract, multiple congenital deformities, gross post-mortem changes, or histological abnormality of either kidney were eliminated. This left approximately 1,300 cases.
The combined weights of the kidneys were charted separately against crown-rump length, body weight (in grams), gestation age (estimated from the first day of the mother's last menstrual period) and post-natal age irrespective of gestation age at birth. These measurements were not complete in all cases, thus the number of cases used in the different correlations was not identical. Means, standard deviations, standard error a of means based on the formula SE= n/ n, and 50 and 95 percentile ranges were calculated.
Results and Dscusson A great variation in the range of weights of kidney was found for all criteria, but no greater than that found in the more recent studies on adult kidneys (Wald, 1937 Tables I to IV. Comparative figures, where available, are included. Kidney weights graphed against post-natal age are-also presented in Fig. 1 . It is thought essential that the weights be presented separately, against body weight, gestation age, and length, and not combined, as Potter and Adair found convenient, due to the differences found in the variation from "normal " under different criteria. This is illustrated in Fig. 2 , where the scatter diagrams of the kidney weights against crown-rump length and body weight are shown. In the chart using the total weight of the child, three cases, A, B, and C, are well outside the 95 percentile ranges. The same cases in the crownrump length chart are not only well within the 95 percentiles, but close together. Thus, against body weight, these body weights are grossly abnormal, whereas against crown-rump length they are quite normal. The method of estimation of the normal range used is that of percentiles rather than standard deviation. This problem was discussed well by Boyd (1935) , who concludes that percentile ranges are the most useful as was originally stressed by Sir Francis Galton in 1885.
Our findings for post-natal kidney weight show slightly lower values than those of Coppoletta and Wolbach (1933) . This is surprising because our method did not permit the kidneys to be squeezed and emptied of blood before weighing. Also, the general body weight and height of these children are probably higher than those of children used in the Boston series of 25 years ago.
The foetal kidney weights given by Cruickshank and Miller (1924b) and Browne (1924) , from this country, compare very closely with our figures, suggesting that foetal kidney weights have not altered over the last 25 years. In general our weights show a higher range than those of Potter and Adair (1949) and Potter (1952) , but their presentation is not strictly comparable to the present study as they produced common body weight, age, and body length grouping. We have shown that quite different results can be obtained when the kidney weight is related to the total body weight than when related to crown-rump length, and the same applies to gestation age.
When attempts are made to elucidate intrauterine disease, estimates should be made against the different general body measurements separately.
Much of the material used in this study came from necropsies carried out through the courtesy of Dr. A. J. Warrack. Dr. Avinash Mithal is working under a grant from the Medical Research Council.
